G protein mRNA expression in immunohistochemically identified dopaminergic and noradrenergic neurons in the rat brain.
A family of guanine nucleotide binding proteins (G proteins) is involved in the transduction of information from receptors on the cell surface into cellular responses. Two G proteins, Gi and Gs, were initially defined by their inhibitory or stimulatory actions on adenylyl cyclase, respectively. In addition, brain contains high levels of another G protein, Go. cDNAs for the alpha subunits for these G proteins have been cloned and sequenced. This allowed us to examine the distributions of the mRNAs for the alpha subunits for Gi, Go and Gs in the rat brain using in situ hybridization with radio-labelled, synthetic oligonucleotide probes. Various regions known to contain catecholamine cell groups displayed high levels of G protein mRNA. There is good physiological evidence supporting a role for G proteins in signal transduction in dopaminergic and noradrenergic neurons. Therefore, further experiments were undertaken using in situ hybridization combined with immunohistochemistry to examine G proteins expression in identified catecholamine neurons. The results indicate that the dopaminergic neurons of the substantia nigra and the noradrenergic neurons of the locus ceruleus express the mRNA for the alpha subunits of all three of these G proteins. These data provide evidence for the coexpression of multiple G proteins within identified catecholamine neurons in the brain.